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(57) Abstract: 

PROBLEM TO BE SOLVED: To facilitate the formation of 
an alkali developable high precious and low conductivity 
insulating pattern by a method wherein a substrate is 
coated with a photosensitive resin compound containing 
the silicon polymer having the first monomer and the 
other silicon polymer having the second monomer to be 
exposed, developed and heat-treated. 

SOLUTION: A substrate is coated with a photosensitive 
resin compound containing the first silicon polymer having 
a monomer represented by a formula I and the second 
silicon polymer having another monomer represented by 
another formula II for the formation of a photosensitive 
resin film and then this photosensitive resin film is 
selectively exposed and developed so as to heat-treat a 
photosensitive resin film pattern after the development. 
The R 1 -R 5 in the formulas I, II represent hydrogen, 
substituted or non-substituted alky) radical or substituted 
or non-substituted aromatic radical. At this point, it is 
recommended that the mixing ratio of the first silicon 
polymer with the second silicon polymer shall be 
1:99-99:1 in case of the formation of positive insulating 
film pattern while 50:50-99,99:0.01 in case of the 
formation of negative insulating film pattern. 
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C2H5 

■Si-): 
I 1 
H 
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CB - 24) 
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S»^ttfi*tt:*-ei : 9 9-9 9 : h -*#3ico*fe ^^i/y^tffi^srt^t^o 

»W^^-^S:JKric-rs*^{-^fifl:li:*T5 0:5 0 50 f 0 0 8 1 ] lWSEJSS#ffite/ifc*> (a) ft, ffrtE— JRS; 
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H 
I 

S i 
I 

H 



• N 
I 

H 
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^msmm^v tmm~^ (id <7>¥fiti^w-r 

[0 0 8 4] MfB^3^*/Ky ^ — t ttfl, ttrtB— « 

TtfcHttrfB— «*(lll) om*#:i:rco»ft#i:R/ e c5 

4S3S*#y-r-H 2 0 0-100, OOO^f 

i^KK^2 0 0-1 0, 0 0 Oc7)^fi^*^20 
H H 
I , I 



a* loo, o o o ^»®tt^ffiTt^eti 
asfcSo tfriE^3S*^y^—fL TiEfls 5 7 Mb 5 9 

t-^-f (C-l) — (C-19) cofeoSrJB^SCiras 
T?#£o i^^U^3S^yvHt Tf£ft5 7 

coc- 1 t?*$tts^>r Kpyy^t^WWyt 
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<C -17) 




(C -18) 




CC -19) 

[0088] Mmm2mm?$v^-te, m^M^tms.^ 
m ( a ) -v-mMLtccotmm^co^m^^ti^ 0 w 

5 5(cyiJ^S^5*o (B- 1 5) — (B-24) 

snssst^y [BtriB— (iv) -e^sa-tss i 

M&vvcS i ^^/l/^oiU^v-^y — ywS (S i -O 

[0 0 8 9] flfris^3S*^y -e— iflfiiE^2^*/Sy 

S«^-^fi*Jt*T*l : 9 9-99 : 1, 
l^^^-vSrJB^i-Sli^^ttfiMlt^S 0 : 5 0 
-9 9. 9 9:0. OK ^t^ri^?fU\ 

[0090] mzmmm%k utn v. 

[0091] «rE«*ttiifl** (b) utris— «st(i 



It) «5»*#i:ffiE— JR* (II) <Dmft#£<D#S-&ft: 

[0 0 9 2] 
[ft6 0] 



C H ■ 




S i 
10 I 
H 



[0093] * jtetfcsa** ( c ) 
rto«3ttt«aj**tt, iltrSB-JKS; (i) 

-r^mzmm^-^—t. (id a**** 

[0094] flfrSBUi, ^2o3S*^y^— m^M 
20 ymm&m (a) -ei^p^Lfc(Di:^i«^t<o^^^?>^ 

5 5i£^£H£^0D (B-15) - (B-24) T« 

£n£3£*;tfy-^- [fflia— «a (iv) T^t£ixss i 

[0 0 9 5] MfE® 3 mmtf y tt, #uf^^ttffi/£ 
% (b) T^P^Lfccotl^^^^^^^^^tb^o # 
fc. fuK^S 7 (DC- 1 -C*£tL£^-Y Kn^VvvM? 

jo [0096] mmmimm^v^-tm3mm^v 
^^ff»^tfffB^2S*^y ^-ir^^fij^^, 

9:1-1: 99, *#Q<D%Nm&<# — is&J&i&-tZ> 

m&iazmm&m-x: 5 o : 5 0-9 9. 99:0. 0 

[0 0 9 7] fltffB#«»«Ei: UTIi 0S;ttf hAoiv. 

[0098] wiB*fttti&ri&» ( c ) wis— jrs; 

(I) co^-mfr. WE-JR*(III) <o*#fle*5±t«lre 
40 -fl£5£ (II) <^»**(^#fi-g^*:Sra*3Ky^--4:b-C 

[0 0 9 9] 
MK6 1 ] 
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[oioo] i&jtm&&m ( d ) 

iime-jks; (i) (D^Rfazm-t 

[oioi] wimm i ^ifta? y -v— m^Myatm. 

[0102] mmmsmm^v mzMytmRfc 
m (b) ^mwLtc(Dbmmteh<Dfrm\,^iriz> 0 # 

[0103] ttimmi^^v ^r- tmsmm^v 

[0104] mm^nm&b lxi±, m^h^>, 
[0105] mz&mt ttii w^i^ses-ibii^ 

[0106] m^%m&j&m ( a ) - ( c ) ^sm, 

mlfB— (II) ^ifrfc^y-vK ^/i^^RS 

ftji^Tfettm^^i- 9 5 li%«T, J: 5 if* L < 
10-9 OSS%iS^SixS^:i:^M*Lo\ itJifi^* 

[0107] (* 2 X® ftrtBS«_hcQ ifgf^*ffia/& 

[0108] mmmytte, iKS^ l 50~400nnu 
£ «9 L < 1 9 0-3 0 0 n mO^JB^TfT 5 £ 
ir^a^Lv^ J8*B#^fig*fStt, 10m J /cm 2 - 
10J/cm 2 , i^^KttlOOmJ/cm 2 - 
3 J /cm 2 {d-TSr ir^S*Lv\ 

[0 10 9] mT8Sa.*XSfc*5V^T. *3ttt«a^i: U 
TflfrBB«56ttftj*« (a) , (c) SrJH^fc»g^«:r 

WIB«5*:ttilSa«» (b) . (d) &m^1tm&ia*T;u 



a y V^if^>^T«lT^ ><D7kMm, KOH, NaOH4 
^««T^y(OTk^ffiS:^f5ci:^-c^5o fltfiS 
WlittH WtWftvi^>\ ^uvfciftf^ 

yi/imwk, &m*7~/\«, mk^;^ ^m^f-^a 
<n*r v ^m&^(Dms±mm&mf %> c t £ 0 it 
ftru atriB«*ttaj5fe* (a) , (c) ^fflv^^-e 

[0 110] ($3IS) SfibftortJtttiBfiMfcW^^^ 

20 [0111] SfHB^S«3tfi. S(IIBS^«5fei:l^«*iB[ 

[0 112] mrffiJP^^^ 10 0-6 0 0°C, 

[0 113] mrfB^ffi^^^SufB^^ml^^v^ 

r . A K T i ^cO^T^^v- VcO^M^BMiT 

[0 114] K±RMUfc*58M^J:ixtf, «3fettilSa* 
* (a) - (c) S:K«±^-tiT^ixS6#, ttitftUfc 

*<DffirfB—iKS; (II) -C«SixS¥fl:*S:^tf*2S* 
7g])"*—t>*t>S i 7^/^J;{;^7y^ (S i -o 
H) a*»SWjfc:»£r5o 
[0 115] 9trE«*ttj|fl^» (a) - (c) *<otWB 

ms#:^$t?^ i mm# v-^—isx xi/^ ft n 

MIE— «5£(lll) T^$^S*Sf*:«:^tJ'S3^fS^y 
«3t«oryw*y*»ffi*fctt*r«»«ES:ffl^fcm 
ix-^ix^SixSo fcfc*u *3ttt*a^;» (b) 

[0116] — ttjfe^3tttte^^ ( a ) - ( c ) f 

i-x ^B^L/tv^^y-yv (s i -oh) cogiteiBH-au- 
50 -rsRi^tt^Ettf-ftsfc*, BjfemoT^yTk® 
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it Y±$m»m&m\* ^»aot mttmytmz 

(b) ^fflv^cl^i:^Mttt7^ 
[0 117] HfrK9iffe#yffi^ 

^Sr^Sf-i^ UT^ffiB5t-rs r t iz J: 9 v-y y 

— (s i -oh) r^i^iDHRftLa-t-s 

(s i -o-s i) &&f&£3nz> 0 ~<Di)m%m% 
mmwm^xn^, (s i -n) ^*sa#i-5 0 

[0 118] Ifc^ot, ®7tttte^^^^->-?fM 

[0 119] «3fetettj«* (a) - (c) gd-j£ 

^■Cfc5B(rffi*23S*sKy-r-i: ITS i }-H^^£ 

b#<(75S i y^/V&it^y y— yU-^ (S i -O 
H) — 

[0 12 0]**:. fflrfB«5*ttiB^» (b) t^*5^T- 
<^m*fls:S:'&«>^3S*/Ky^-dSflflia<t;5 
7 (DC- 1 -T^£3x£^>f Kn^yV^-tr^^^f y 
«t\ S&SBSl2^*#y -e— j55fltrgB<t5 4*3iWt:5 
5{^J^^^L^^£0 (B-15) - (B-2 4) 

[HMe-jks; (iv) -e«*ixss i 

H mjfB^5tff#i-mjf^2^*^y ^—(D^tuhT. W> 
3^/Ky-^— ^?>fcS i J^^i^?/-/^ 

(s i -oh) Mi^sfcft, (4#i-r^y^ 
[0121] £ kfn, ffiJiE^ffiKjfe^-estriBSp^saafltf 

— (S i - OH) ^Zr, A K T i # if JI£ 
[0 12 2] — *\ S(rfB«*ttilfifife* (d) fcSSLbi:: 

a*, *a»bfc«, msi$}iz.mjffrrz>z tizzy, mm 
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«3tt^j«*<oia-^*^-es>ss(jiB--iRS; (i) 
frs****^* i y -^-*5 j: v/*fc«B(rfB 
— jeadii) -v^th^^R^^msmm^v^- 

ft5 0 *(0*S*. «3t«(OT^y7K*?aES:fflo^S« 

70 [0 12 3] mKgL&xm&s I)tMMI/^-y 
^coi/a^-i^^^ (s i -O-S i ) as£/iE£ix5 0 

r^An^a^r^*#ia^4 3 "e : fT^^, (si-n) *g 

[0 12 4] If^oT, ^ttifij^Wa^^^-^tOW 

[0 12 5] WJ^ — jRSOll) 0»*#S:-&tf*3 3 

^^y-7-t LTmlf^bS 7 (DC- 1 -CS£K6W K 
n ^ v S^Hz * * * * * ^»flg Sr ^tp«3W4iMU** £rffl 

«3tSB<oS6«t*^S:i««>«r ir^-e#5fcfe, 7yw 
# y f - J: 9 — Ji ^^ffij&«§^ 9 - >- £ 

[0126] mz. ^mm^t>%%mmm%s<$-^ 

30 [0127] (Ml IS) *i\ Lfc«^*BjS« 

(a) - (c) S:KtE±fc«!IS:tf^ifV3-hife*^± 

[0 12 8] aflsE^3ttt*afiK% (a) - (c) 

ft^^-efcp, #{^JRJR^^«TfcKK-fS 1) T 
yVrr^vS, 2) ^^y^v^S. 3) Tv'^^v'iati: 
4) j3 h VlBf4^ 5) o-^;^;V7x 

[0 12 9] 1 ) 7/V3=*->S 
7^3^^4 1X11 ^**1 — 1 0^fc(Od54f* b 
<, ^!l^«y h^rv-S, y^n3K^r->S % 

50 [0130] 2) 7x/^yg 
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y^y itft mftMy^J ^^>S, o-y^ 

n:7^/^>£, 2. 6 - *J * ^/Vy ^ J ^rv'S^^ 
[0131] 3) TvvW-^>IE{£^ 

irhTir^K v^tf^n^yw^ ^-f h 

[0 13 2] 4) jS-^h^Eflr^- 

T-fc^T-fel^K TSS^6 2^-r (D-l) - 
(D-3) <D&{iL*m$:mfZ>Zb&-?%Z> 0 
[0 13 3] 
Ht6 2] 
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[0 13 4] 5) o - *;UjS^;1/7 x / 7 - h Eft^ 

[0135] mmTj\s$=#*>4t&yo<DMrit&tk lth 

hy^ N ^ryT/l/^^A, MJxh^^;- 1 ) 

V7;U^^A, h y .x^^ ^A-:?^/ ^-^7^^ 

y*h*i/T/\s^~VJ±, h V ^Tir h^v-T/V^ 

-fe^vWT-i? h7;V^C?A % h y ^ h y 7^tP7 
-tr^vv-Tir htF7;V^^ I )A, h y ^-^^i^yi^n 
Tir^/UTir h7^^<)A, N y ^rc^vPT-fe^ 

y^^/t:^n^;i/y^th7^^')A, v?Tir^/l^T 

HB>ft:6 3, ft6 4i^f (E-l) - (E-6) £>fb& 
20 5 C t t 5o 
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C H 
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C H 




CE - 3 ) 



( E - 4 ) 
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[ft 6 4] 
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[0138] (12 IS) StJfB^^Tfettll^^fll^^n 

-r^^ tic *tfm<Dmm%;<? -^*^n^fom$L 

[0139] litrlEB3tete, ifiS^ 1 50-4 00 nm, 
J: «9*f* b< te2 0 0-3 0 0 nmO*^^TtT9r 
<^Si£LV\ S*B#(75figJW*H, 10mJ/cm 2 - 
10J/cm 2 , i^^KmOOmJ/cm 2 - 
3 J /cm* mii^l^o 

[0140] SfJfBiP^^tl, 100-15 0°C(DU& 

[0141] mlfS*^jKir Ltlt «lx.tt Wucn>\ 
A-5r hv^^O^" hvSSI> ftS^^K ftB^T- 

[0142] ttr^SM^^^-vjgjft^coiipjfcffiatt. 

1 0 0-6 0 0°C, ff*Ktt4 0 0-5 0 0 , CwflS 

[0 14 3] «±tftMLfc*«KogiJ(7)^{2:J:ixtf, 
(a) - (c) ^ISli^^mi*. 

j«»R(o4»(oa(rE— «a (ii) -e«sn***#:s:^tf 
l2a*^y-v-^?):/7y-;vs (s i -oh) asai 

MitfiOO-i5 0°c) T^pfKifeaSi-sr ti^io 
■csftiBv-^y— /vs (s i -oh) ^ii^i-^^n 

(s i -o-s i) j>mytwz£.j&&tL, ^mytut(D 

°o xmm^m-r^-ticx^xmm^-^mcm 
^^m^&cDz/u^^^ (s i -o-s i) as^s 
$tts 0 ^<75*p*R&a^s*»ia5t*Tfi i x.(J, (s i 

-N) fe^»#-t-si 

[0 14 4] lf:^ot, #7^-7MJy^^?>4 

[0145] mmytmm^icmM&mik^ 
[oi4 6] #*5, wi^Ltc^—^m^m^xx^m 
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[0 14 7] 

[0148] mmm 1 ) *-r, 10000 ^stj 
ia<k4 7i^-TA- i oo^^y i o gSSctt^P 
14 0 0 0 comJlB^ft: 5 4 (-7f--TB - l 5co2i^y-e- 

1 0 g tSr^uy^jftt 2 0%ft«O§» 0S#; 

70 [0 14 9] HIl CO (a) Id^TJ; 5 i^S^ 1 

iiJditl2 iru J¥£ 1 jum07/P^^!>AE82^2 ^ 
mCO^^— ^(Sti?SLfto ooi/^, Ell CO (b) fd 

[olso] mico ( c ) id^-r j: 5 }-ffii±7k 

«U58;»K 3C50 0mJ/cm 2 (D^XmU^m^t 
20 o-5^T, 2. 3 8%1S, 2 5°Cc07^h^y^ 

fflclE7K«*rS:3feaSt Lfc#*M*«: 1 J / c m 2 

-t&^tiicxymi <d (d) ic^-r^/^^^ n y 

^b*!9. mIIBBa^2{^/S-t*5ffl0ff-O. 7jumXl 

io [0151] ^thtmm^f-^efetyy?, m 

[0 15 2] (3116^12) Wt^lSMo 

s»b, z^ic4 5 0 o cxiv$mm%misfz o tco^ 

40 [0 15 3] (HJ60II3) ^il 0 0 0 0 (Dwi 

!B^t4 7i-^-TA- 1 (^SSsKy 1 0 g&iU^H^ 
14 00 0 coMfS^ 5 4 (d^-r B - 1 5 coS*7ff ]) 
0. 2 g t t*S/Uyfc»#U2 0%lfl[©»» m 

[0 15 4] 3Ste±fdr|]g2 a m, 1 p. m(D 

50 [0 15 5] JJc^-e, iftBE7K«fl"«r*«i: 
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■^^^^ilLTSr|f^7tttla^Mf(C5 OOmJ/cm 
2 0*#T?iS^W^B)tLfc 0 o-5V^T. 2. 3 8%I 

4 o ©remflfc-r s r i: «t 9 ^mytn&mm^ 

[0 15 6] ^bnfe^^lM^^-Vti^ 7 
£r*>* 5X10 H Qcm^lt 

[0157] (mmm4) *-r\ ^i3oo<oi}Eft 

4 7i-^i"A- 1 OD^^y -e— 1 0 g*3it^^*4 
0 0 0 OmJtSft 5 4 ^"TB - 1 5 <omigtf V 1 0 

[0 15 8].#:^T\ ftiSEbfcEli (a) fc^-rj: 5 

2&2 ixmCD*^—^1mXM&\stz Q oo^T, mMb 
fcE]l<7> (b) f-^i-i5t-MtST;v^^^^|BH2^ 
^tfS«l±^mrfB^7fettte^^^t: 0 >=r-- hftlcj: 

[0 15 9] #:^~e, tfjSfcbfcEll (7) (c) J: 5 

»2HffiE7K<fi*rS:3l6lRt bfc***^;** 4 ^ilLTSu 30 
IB«53ttt*a^lK 3C5 0 0mJ/cm J <7)*#T*W 
m^m^tc 0 o-5^T. 2. 3 8%fi*, 2 5°C(D^ 
Yy ^ f;vr >^e~ ^At K n * v- K/kSHflS-e 4 0 

UcMSSrl J/cm z (&A#-C£ffi«JteU £bf- 
4 5 0°C-C 1 H#rajp^ftia-t"5 c t fc£ K>W& Ltzm 1 

(o (d) f^-r^^^^ h y stjisiBH 

2 f-*t^i"^)@BFf^0. 7 )U mX 1 ju m(O^S07,;l/- 
[0 16 0] #W;M^-^6(^7y^ IB 

9J^bfcfcC*>, 5Xl0 H Qcm^Lf: o 

[0161] (nubms) i»W4tra«4iai:ffio 

g»U Sbl:4 5 0 < CtlHraM»ilfco <Z(D1& 



0-7 9 3 8 1 

[0162] mmm<°) *i\ 5^*3 o o oomis 

{t:4 7f-^i-A-3co^*^y^— 1 0 g^ctv^fi 

4 0 0 0(OStlf£^5 4t-/TtB- 1 ScO^^T^y-^ — 
0. 2gi^>i/yi:Sdflt2 0%»So»S (i 

[0 16 3] S«_b^tg2 ^ nu J¥£ 1 /x mcO 

[0 16 4] {£JE*«*r«r#iRi: bfc**i»S: 

-v- ^ ^ £ri§ mIia^3tttlfiJ5K»IK^ 5 0 0mJ/cm 
2 O*#-e2W^«j^*3tbfc 0 o^t\ 2. 3 8%I 
2 5°CCO^ h 7^^7y^r:T)i,t Ko^> KtK 

mmX4 0©WS«fei-Sni:^«t 9*«3tSB3&s**l»5fe 

y^U 7k^Sr*nS»ftjtftbfc«:, (aE7K«*TS:*«i: 
lf:M^U/cm J o*#T^B«*b, £hlz 
4 5 0°C-eiB#r^D^^-r^r tin J; Vtfyx-? h y 

->S:?B*bfc 0 
[0 16 5] #^ttfc*6«K^^->-^^7 flgn 

^cif^afe^jx-r, BfHBS«j^bTfi:»j2:«&*b, s 
[0166] (^js^y 7 ) *-r, 9000 <Dmm 

fc5 7 [^tC- 1 (D^*7Ky^-l 0 g*5J:t^^* 

4 0 0 0 COftJlS-ft 5 4 i^^i~B - 1 5 (DM^tf V 

0. 2 gtSr^^yW y^f/v^r hyl^tt 2 0% 

[0 16 7] f ttl«*tlfi^^^y ^^r^^^j- 

/r 0 OO^t, C^3ttt«aj*»Ki^A r F lPSr5 
0 0m J /cm 2 (O^-ea^ttJ-figttbTR^tbfc 

2. 3 8%M, 2 5t©fh7^f/P7y ; e=!> 
At: Kn^i^K7k»ffiT*l^raS»"rSrt{-J:f9*K 
3tSBdS»»^*Sixt:i|g2 /imO*^^-^^ 

^nfc 0 t>#o<5#, 3 0 o o cxi*$r3Mm%m-tz>- 

ft*»«ftlR^^-vS:»*bfco 
[0 16 8] ^^WcM^-yfl ^7y^, i 

\Cf&m b, ^^oitiSSifi 1 0 X 1 0 1 5 Q c m«±Tfco 

[0169] (mmm s ) £i\ 1000 ^mjtB 

^5 7 l^tC- 1 oo^S^y^-1 0 gfcj:^! 

110 ocoffria^s 4{^i"B- 1 5^^*>t?y 



45 

0. 2 g irSr^/Wf y^f/^ h y|^»lT2 0% 

[0 17 0] #?)iifcgMl^^v/]J ny^ x ^± 
fc^^ra— hft^i; 9!&ffiU lOOttl^- 

7t 0 oo^T, Icoi«ilI^*l^A r F U-f ^ 5 
0 0m J /cm 2 <0^#-eaW«3f-B8*tLTl85t:Lfc 
ft. 2. 3 8%M, 2 5°C0O^ t^/VT^-* 
At: Kn^rv' FtK^T 1 ft$mtik1rZ> Zb^XV^M 

£titt 0 t>#o-^5#, (SBE7k«flrS:*jlRt 

U/cm 2 <D0kWX±mmtftV. ^b^3 0 0°Ctl 

U J^oJfcffiSiM; 1 0 X 1 0 1 5 Q c m«±-e*> o 
[0172] (Htte«9 9 ) 5H^:ft 9 0 0 0 offjfB 

^5 7 tetc- i ^Bi*^ 0 y-v— i o g&ii^^-s 
ioooo oflfriBfb s 3 ic^r-r b - 3 commit y 

0. 2 g ££r^^vW Vf^tVr hy^SSILt 2 0% 

[0 17 3] i?)ixt«3fettiBfiltft&^y ay^ x/>i 
t: 0 ^- hSiiJ: 9Sfc*frU 1 0 0 °CT 1 ^RJ^- 
m^if:i5SSf2/im co*3ttt»j«*«[ b 
7c 0 oo^T, r<^*S3t14teJ5S:»K[{CA r F ifSr 5 
0 0m J /cm 2 ^#tiR^(^WLTl3ttfc 

2. 3 8%lg, 2 5°CO^ h7 t^jut^^^t? 
At Kn*->K7K»ia£-ri^ra**-r5ri^J:!9*« 

£*bfc 0 t>#o-5#, 3 o o°c~ri ^FKJpfR«ia-rsr: 

[0 1 7 4] #bixfclftiBaK^^->tt, ??y?, B 
U d^oJtffiStf^ 1 0 X 1 0 1 5 Q c mJ^±Tfoo 
[0175] (HM#J 1 0 ) 9 0 0 0 cottf 

■isfks 7 c^tc- i osstztf y i o gtexxfift^F 

Si 0 0 0 0 (Dwimit 5 3 C/^tB- 1 GQ^il/Ky -e — 
0. 2 g f /W y ^ W h y Cg#LT 2 0 % 

[0 17 6] #e>ixfc«3t:ttiliaj«*Srixy 3^9^^± 

^-r^>r^{-J:t9J¥$2M m(0*3ttt*aj**KS:Jej« b 

0 0m J /cm 2 (^^fe#-ei85lWf-fia*fb"CB3fc:Lfc 

2. 3 8%M, 2 5°C(D^ h^^^yl-TV^^^ 
At: Kp^VKtK^T l^MSfetSr b^XV^M 
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ztitc 0 t>#o-5#, 3 o o^xi^mmmMm-r^z 
[0177] mhtitz^mm^^-^n, ?yy?. m 

U £>otf:ffi;$m 1 0 X 1 0 1 5 Q c m£JLh-e$> o 

[0178] (HJfcfcl i i ) £i\ 1 0 0 0 0O 

10 mJfB>fL4 1 (OmmtfV -?—5 g, 5j v fi9 

0 0 0cottffS^5 7{r^-rc- 1 y -v — 5 g*3 

xn^f&4 o o o »ttrtB>fb s i s<omm 

[0 17 9] »bixfc«5tttlaj«*SrVy ay|?x^J: 
h&i^J: 9&;ft!U 1 0 0°C-Cl^-<- 
?~tZ>ZblZ-XVm£2 pm «5«3t:ttil&fiE»WS:?Bfi6 b 
7t. o-5^~C, r(0!S3tttteJ«:%Ki-Ar F 1/— if £ 5 
0 0m J /cm 2 <0*ft-ea««j{z:flH»L-C«*Lfc 
20 #,2. 3 8%M, 2 5°C(7)fh7^^7>^') 

At Kn^> k*»»-c 1 ^rasMfc-t-s r t \z x r> 

ytm*mM&3k£frxm2 fim^»N7-^M 

ij/cm 2 <o&#-e<£ffi«3t u $e>f-3 0 0°c-ei 
^ h y ^^^t^t£^tmM^—>^m^it 0 

[0 1 8 0] #bixfc*fefid|g^^ — >-^, tyyt, B 
friftb^mbbhti-r, mlfSv/y ^y^^^ttW 
b, d^oitjgfetf^ 1 0 X 1 0 1 5 Q c m«±"Cfeo 

[0181] (HJE#J 1 2 ) *-f , ft^rn 1 0 0 0 0 CO 
mjfS{fc4 7KtA- 1 £0^*7Ky-e— 5 g, ^ft9 

000 (ommit 5 7 f-^-r c - 1 <omM^ y -v— 5g*j 

^^^■14 0 0 OOtufS^S 3i^i-B-3to^*^ 

y-^— 0. 2 g^h^^>'^^bT2 o%Mo^a 

[0182] %htifr&fttimf$tyo&isy ^y>x^± 
i^e 0 ^— haf-j: ^^b, 1 0 o t c-ei55-re-<— 

40 fe c o-5^T, ^(O^JttfetericifelK^A r F £r 5 

0 0m J /cm 2 (D*fl=-e»W«J{2:fiH*tL-C«3tLfc 

2. 3 8%1S, 2 5°C(?)fh7y^7y^-') 
At: Kn^v-K7k^-C14>Pfl5.»i-5Ci:^J:9*K 

lJ/cm 2 co*#t?^:SB3tb, ^b^3 0 0°CTl 
HfWWPSftftliai-S C b l£ J; D i/n ^rf-^-^^tp^^ 

[0 1 8 3] f# bWc»W/^»y(i, m 
50 tht£¥i£mtbt>fo-t, StlfBvy =iv>> ^^irStbTSi? 
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\ZS&m U ^oJfcffiSite 1 0 X 1 0 1 5 Q c mlXlTfc o 

fee 

[0184] (SUfefifll 1 3 ) £"f\ HI 2 © ( a ) t^-T 
£ 5(-S^Kl 1 ±J-tfg2 Mm, J¥£ 1 //m^^!) 
AlEHl 2£:2 MmO^^- ^it^"C?F^Lfc 0 ool^ 

m2(D (b) i^i-J; 5f-lfrSBT^^— !?AiE«ll 
2 %^&mm 1 1 ±K2S«0!l 1 t ra«*«56ttJft**Sr 

2 m m^»3tf4*a*«H 1 3 S:^j«Ufc„ 
[0 18 5] to^, 0 2 co ( c ) {^-TJ:5fc{gffi7lc io 
Lfc**WB*S:^*^ 1 4 £rii LTmrfB^jfe 
tt*aric*K 1 3C50 0mJ/cm J (D&ftxmfflffjfr 
«3tbfco o-5^T 1 3 0°C-C1 0 ^rajP^3SSrJS L 

^-^^»^bfc 0 t>^oo*#, 4 5 o°cti trains* 

^-r^Ciri-J: ^d]2co (d) l^-tJfv*^ hV y 
^*3&>b*?K ffiflBIfi«ll 2tdStiS"t"5ia0f^O. 7,u 
mX 1 /x m60^fifeco.X/V— ;H 5 ^BB?L$ i^fcJffeilS 
mstf — ^l 6 SrJgJitbfco 

[0 18 6] #?>3xfc«6JByffi^ — VI 6fW7y^, 2(9 
flteft£^tfsSfet;h/r\ ittJi£S«l l ^5EtLTS*f{-«f 
#U £ ^J-^/V— /VI 5(DfflnmW^}) yv — tit 

^L^i'J^bfci: - ^E>, 5Xi0 14 Qcm^Uc o 

[0187] (3gJ60!l 1 4 ) *i\ 2 00 00© 

m&t4 7M*1~A- 1 <£>S*stfy 1 0 g*5«£U^ 
1 0 0 0 0 C0fltlfB{t: 5 3 f^i~B - 2 <7>^i?f /tf V ^ 
-10 g k&^islsZsfcmttLX 2 0%M^i^7 
i?^vVT1?-^ h vvv^r - r> a£ 5 fii%8l*P L-C*t3ttt 
fflri6»Sr»3»bfc 0 30 

[0 18 8] #C^-C, S^±M2 jurn, /¥£ 1 Mm© 
7VV^£AlB«ft^2 m m©^^<— *1mXJ&J&l,tc 0 o 

[0 18 9] 1k^X\ iS3±7kmT$:ytmb LfcSK^JftS: 
-7 J* * Srii LTl!WB*53tf4ttfl6*K^ 2 50mJ/cm 
2 ©*#-e5gWW^885tbfco o-5^Tl SOtTl 0 

[o i 9 o] #e>ttfci(6»ffi^"V^^5 ng*x 

«tTBElftlW^-voJtffi*t*W«Lfci:r?», 2 x l 
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[0191] mmmi 5) *-*\ atri&b:fc0 2<o 

(a) l-^-TJ: 5f^S*gl 1 ±f-t!2 m rru J¥£ 1 m m 
©T/V^ — ^aIEtSU 2 £2 /i mcO^-<— ^ffiTrJKric L 
fc 0 o-5^T, Suaibfc(li2© (b) ic^-f «£ 5 f-mJK 
7;u^<?AE»l 2 £"grfrSl£l 1 ±^JO£#]4 i 

[0 19 2] #:vvt\ M3^bfclEl2© (c) f^ihJ:? 

mff£®5tttm^«1 13i:5 0 0mJ/cm 2 <0*fl="? 

3SWWf-«3tLfc 0 oo^t i 3 o°c-ei OftmtmjBi 

^^f^^-vSr^bfc 0 I>#0-5#, 4 5 0°CT1 
B#ra*P*fttoS-rs C t MJ; 9HtrS&Lfcl2l2© (d) ^ 

t#7^h5y^^?)ft5, SutesB^ i 2 imfc-t 

^@3f i- 0 . 7/imX 1 ju m^Tffe^^W-zfc-vV 1 5 

[0193] mhthtzmBWks^-^i 6^7^, 

Stl^yw- tJx— /vi 5©SBPj§^i-y ^n— ^ 

tfh&mfeVtzk^^ 5X10 H Qcm^lt o 
[0194] (HJte« 1 6 ) ff, 3 0 0 ©SufB 

<t:4 7 ^-ta- i (Dmm^v^—i o gfc^w^t 

2 0 0 0 0 cOmJWB{t: 5 3 B - 2 ©^*^ y -e— 1 

0 g ^^v/l/>i«U2 0%»*^S$f^T-fe^ 
/VT ir h v^/v - ^ a ^ 5 £4% jgsjp L T^536ttffiric: 

[0 19 5] fc\,^X\ lft±^*a2 m m, J?^ 1 /i mCO 

ttteric**^ h^t-J: 9MU K^-r^ri: 

[0 19 6] 5fcv^, (SffiTkffijiTSrJfeagi: bfc*^i»Sr 

^ &mvxmzmytm&f&m%\c2 5 0mj/cm 

2 ©^-C5SWW^K3febfc 0 o-^v^ 1 5 0°Ct5^ 
raSp^Ma^iSLfc^. ^i/ye4 0 9ra5fttsr 
if- J: 9ffj|aE»{^JS-t-S«Bfff-0. 7^111X1^111 
© ^tSco ^ y v— — / v£> bh ?L S tLfc ^ #ms < 9 — v SrJg 

^Lfc 0 oto-5#. 4 5 o°cximmMm^mir^^ 

[0 19 7] ?#^Hfc«6ftlK^^ — vfi^^y^. li^t 

S^^*-r^^/V"7js-yV^^^tLTt^fc 0 ^/t. 
0 1 4 Q c m^^L7t 0 

[0198] (SUSffil 1 7 ) *i\ 2 0 0 0 0 CO 
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StlfB^ 4 7 ir.Tjk'T A ~ 1 ©1*^ V^—5g, ft^irM 9 

o o o(Dm^ts 7fc^-rc- 1 co^s^y 5 gis 

[0 19 9] tl^^cSMMfe^^y ^^^Ji 
(^t 0 :/^- h^t^j: 9^;fiTU 1 o otti ^ra^— 

fc 0 ooVT, ~ taffi3ti±*&J#«>K J- A r F u— If* 1 

j/cm 2 <D&ftx~m$i#)fcm%i\sX&yti,, ioo°c 70 

«*TS:3tiRfc J / c m 2 <D$ki*Xi£m^ 

[0 2 0 0]#?)jxt»W^-yW:, m 

fc4f^F l, ^ottffittte 1 0 X 1 0 1 5 Q c m£JLh-efco 20 

[0 2 0 1 ] (^J£0!ll 8) £i\ fttf£Lfc@2cD 
(a ) i-^-fJ: 5 i-SS 1 1 _b^*H2 ju nu J¥£ 1 jum 
(DTtV^ — £AgB® 1 2 £r 2 pl nKD*^— ^(i*C®dcl/ 
fc„ o-^T, W&Ltzm2(D (b) J: 5 t-BftlE 

-*-5C:4:K,k9ff£2/z m(D«3tttilia*»Kl 3 Srfl&fc 
bfc Q 

[0 2 0 2] flfri£LfclS2(D (c) f^-r±5 30 

i-iSIE7k«*rSr*iR4: Lfc*^»S:^^^ 1 4 £riiLT 
SWB!«3ttt«Lj«*K 13C5 0 0mJ/cm J 

KJ: — >-SrJgj*bfc 0 t>^oo#. 4 50 

°C-C1 ffi»^lt?)C^HJ; «9 02(O (d) {^-f 
^7^h55/^^45, fulfill 2 J^j£-T£ 
tSBff-0. 7^mXl/i mCO^t&C0^7U~7^— yWl 5^ 

[0 2 0 3] '&hfrtz.mm&/<? — ^l 6^7^, 

K£«'J3£Lfcfcr£, 5X10 ,4 Qcm^lfc o 

[0 2 0 4] (HJfefcll 9) *-T, ^ft2 0 0 0 0O 
StffB{t:4 1 (D^TKy-e— 1 0 g Sr^rv'U 

y«»it2 0%M£DM («*ttilfl**) £P® 

[0 2 0 5] »^*bfc«3tf4i(^*^-^y ^v^^^i: 
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fc e oo^T, -<Dm%m&$LmWkKA r F 1fS;5 
0 0m J /cm 2 <0*fl=-<?aW«it-flHltL-C«3feUyt 
2. 3 8%®*, 2 5°COf h7^f-;t/7^-9 

3tffi365®»|^5feSJx-Ci|S2 M mCD^S^ — >-^/& 

£axfc 0 r>#o^#, 3 o o°c-ei0#r^p^^s-r^c 
[o 2 o 6] m^itmmm^—^n, m 

MflB^U ^o«Hl0xi0 14 QcmKltfco 

[0207] mmm2 0) oo o^ta 

la^bs 7f-^-rc- 1 <Dmmtfv^— 1 o g^^vw 

[0208] nhtitzmytm&f&%)%i/}) =>$^± 

br^a- hffii-J: 9 8fcfiTU 1 0 O^Trl^^- 
^i-«ri:{;:J:9JS£2M mO®3feffiterit%KS:?gfig; L 
fc 0 o-^T\ r^3t)4ftfiJ»IBf:ArFl/-f*5 
OOmJ/cm 2 0*«=T*5S^Wtc:fl8*rL-CK3tbfc 
^> 2. 3 8%Sg, 2 5t(^7h7^^7^!> 
At K C3 * VikimtX 4 0 &^ra^,»-t*5 

$ Hfc e oo^, 300 °c-r i ^mmmMM-r 

fn** L. ^oitffifet^ 1 0 X 1 0 1 5 Q c m£Jl±T-fco 
[0 2 10] 

[0 2 11] **M(-J:H^«*a3at-J:9ffiSI 

[0 2 12] ^?>fc N WIBtefiWK^^^ — >-^)^fc:»3S 
[BIO«*4RB] 

[Hi] **w^iafe«ai f-^^siifejiaK^^-^o^ 

[El 2] *«M<oHJte0!ll 3i-^tt^^II^N^-^(0 



-26- 



T 



(27) 



51 



1 , 11 ••S^x 

2, i 2---ian, 



^HB¥l 0-7 9 3 8 1 
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3, 1 3-«*ttiSU«»BI, 

5, 15 —T./V— /K 

6, 1 6-*&Si:J8l/^-V 0 




(72)»W# JUS fW^F 

»*Jl|JI!Ul|«frfr^K/MR]JK2:Bri#*ft * 
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